Duranay, S. (2025). Tiirkiye'deki otomatik katilim sistemi fonlarinin performansinin gok kriterleri karar verme metotlariyla analizi. Giimdghane
Universitesi Sosyal Bilimler Dergisi, 16(1), 53-78.
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Analyzing the Performance of Auto-Enroliment System Funds in Tiirkiye with Multi-Criteria
Decision Making Methods

Serhat Duranay'

Oz

Bu ¢alismanin amaci Otomatik Katiim Sistemine (OKS) katilan veya sistemde kalmaya devam etme niyetinde olan yatirnmcilara
finansal performans anlaminda en uygun fonlar belirleyebilecekleri alternatif bir yéntem Onermektir. Bu amag dogrultusunda
calismada 2019-2022 yillari arasinda OKS'de yer alan 77 fonun ortalama finansal performanslarinin hesaplanmasi hedeflenmigtir.
Calismada incelenen fonlarin performansi Cok Kriterli Karar Verme Metotlarindan Entropi, TOPSIS ve ARAS kullanilarak
hesaplanmistir. Finansal performans dederlendirme kriterleri olarak ise Sharpe, Treynor, Sortino ve Jensen oranlari kullanilmistir.
Elde edilen sonuglar TOPSIS ve ARAS yéntemlerinin tutarh sonuglar sundugunu géstermistir. Bulgulara gére, AJZ, CHG, CHO, AJF
ve MHM kodlu fonlar performans siralamasinda (st siralarda yer almaktadirlar.

Anahtar Kelimeler: Cok Kriterli Karar Verme, Otomatik Katilim Sistemi, Fon Performanslari.

Abstract

The purpose of this study is to provide an alternative method for investors who participate in the Auto-Enrollment System or intend to
remain in this system to determine the most efficient funds in terms of financial performance. In line with this purpose, the study aims
to calculate the average financial performance of 77 funds in the AES between 2019 and 2022. The performance of the funds
analyzed in the study was analyzed by using Entropy, TOPSIS and ARAS as Multi-Criteria Decision Making Methods. Sharpe,
Treynor, Sortino and Jensen ratios were used as financial performance evaluation criteria. The results indicate that TOPSIS and
ARAS methods provide consistent results. According to the findings, funds coded AJZ, CHG, CHO, AJF and MHM are ranked higher
in the performance ranking.
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Girig
Bireysel Emeklilik Sistemi (BES), bireylerin calisma hayatlari boyunca elde ettikleri birikimlerini uzun vadeli yatirnmlarda
degderlendirmelerine dayanan ve emeklilik hayatlarini idame ettirebilecekleri bir getiriye ulagsmalarini saglayan 6zel bir
emeklilik sistemi olarak tanimlanmaktadir. Bu sayede bireyler standart emeklilik getirilerine ek bir getiri elde etmeye hak

kazanirlar (Emeklilik Gézetim Merkezi, 2023). Tirkiye'de ilk olarak 2003'de hayata gegcirilen BES, 2013 yilindan itibaren
%25 devlet katkisi saglanmasi ile hizl bir bilyime gergeklestirmistir (Akin, 2016: 2).

Bireysel emeklilik sirketleri, katilimcilarindan elde etmis olduklari sermaye ile gesitli fonlar olusturmakta ve bu fonlari,
emeklilik fonlari adi verilen portfoyler araciligiyla finansal piyasalara sunmaktadirlar. Blyik tutarlara ulagabilen bu fonlar,
piyasalarda derinlesme yaratarak hem daha saglam bir finansal yapinin hem de ekonomik kalkinma igin ihtiyag duyulan
sermayenin yaratiimasina imkéan saglamaktadir (Uyar, 2012: 73).

Yatinmcilar agisindan, BES c¢alisma hayati sirecinde kenara ayrilabilen tasarruflarin uzun vadede degerlenerek
emeklilik sonrasi gelir elde edilmesi firsati sunmaktadir (Akpinar, 2007: 75). Tim yatinmcilar, tasarruflarindan
maksimum getiri ve minimum risk beklemektedirler. Bu beklenti ancak iyi cesitlendirilmig bir portfoyle mimkiin olacaktir.
Ancak her bir yatirmcinin béyle bir portfoyii olusturmaya yetecek finansal bilgi veya birikimi olmayabilir (Dagli, Bank ve
Er, 2008: 85). Bu nedenle profesyonel yoneticiler tarafindan olusturulan ve yonetilen fonlar yatirimcilara buytk kolaylk
saglamaktadir.

BES gondlli, zorunlu yahut her ikisinin bir arada uygulanmasi esaslarina dayali olarak var olabilmektedir (Can ve
Eyidiker, 2019: 627). Zorunlu uygulamalar gogu zaman Otomatik Katilim Sitemi (OKS) olarak isimlendiriimektedir. 2017
yili baslangici itibariyle yurirlige giren Bireysel Emeklilik Tasarruf ve Yatirim Sistemi Kanunu ile OKS Tiirkiye'de
uygulanmaya baslamistir. Bu sisteme gére igverenler, calisanlarin rizalari olmasa dahi onlari OKS’ye kaydettirmekle
yikumlGdurler (Butrica ve Karamcheva, 2012: 3). BES’e benzer kurallara dayanan OKS'ye gore calisan bu sistemde
diledigi kadar kalabilmektedir. Bu agidan OKS zorunlu bir sistem olsa da sistemde kalma veya devam etme noktasinda
karar gontlliluk esasina dayandiriimigtir.

Bu sistemde de temel amag toplanan fonlarin yatirimlara yénlendirilmesi sayesinde calisanlara emeklilik hayatlarinda ek
bir gelir saglanmasi, ekonominin ihtiya¢ duydugu sermayenin olusturulmasi ve bu sayede ekonomik kalkinmanin
gerceklestiriimesidir (Emeklilik Gozetim Merkezi, 2023). ilk olarak ABD’de uygulanan OKS, uzun yillardir bircok gelismis
ulkede emeklilik sistemlerinin gelisimine buyuk katkilar saglamis ve gelisim sirecini hizlandirmistir (Akgiray vd., 2016).
Gergekten de BES goniillii katlima dayandigindan emeklilik sisteminin tam olarak olusturulmasi konusunda yeterli
olamamaktadir. Bu nedenle ¢alisanlarin sisteme otomatik olarak dahil edilmeleri sistemin istenilen seviyeye ulasmasina
olanak saglamaktadir (Meral ve Arican, 2020: 190). Seyfullahogullari ve digerleri de (2017), otomatik katilim uygulamasi
ile BES’e katilimei sayisinin arttigini ve fon buyGkIigunin oldukga yliksek tutarlara ulastigini belirtmislerdir.

Tablo 1'de BES igerisinde yer alan fon gruplarinin islem hacimleri ve toplam igerisindeki oranlari sunulmustur.

Tablo 1. Fon Bazli islem Hacimleri

Fon Tiirii Islem Hacmi  Oran
Hisse Senedi Fonu 1.547.271.932,44 27,36
Degisken Fon 1.497.956.587,16 26,49
Endeks Fon 542.260.828,04 9,59
Altin Fonu 515.096.698,15 9,11
Altin Katilim Fonu 332.706.073,88 5,88
Katilim Fonu 235.150.946,93 4,16
Karma Fon 218.296.428,69 3,86
Kamu Yabanci Para (Déviz) Cinsinden Borglanma Araglari Fonu  212.915.576,17 3,76
Dis Borglanma Araclari Fonu 116.203.578,31 2,05
Fon Sepeti Fonu 110.399.811,26 1,95
Bor¢lanma Araglari Fonu 59.262.867,42 1,05
OKS Katilim Standart Fon 56.182.778,20 0,99
Katilim Standart Fon 51.652.322,22 0,91
Ozel Sektér Borglanma Araglari Fonu 35.712.279,54 0,63
Kamu Kira Sertifikasi Fonu 32.423.048,92 0,57
Katilim Degisken Fon 31.417.885,29 0,56
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Kiymetli Madenler Fonu 31.275.484,93 0,55
Standart Fon 16.127.430,52 0,29
Kamu Borglanma Araglari Fonu 7.647.158,17 0,14
OKS Standart Fon 5.731.246,33 0,1
Yasam DongUsti/Hedef Fon 111.158,33 0
Toplam 5.655.802.120,90 100

Kaynak: TEFAS Fon Bilgilendirme Platformu (2023)

Tablo 1'de gosterildigi (zere BES fonlarinin toplam dederi 2023 itibariyle 5.655.802.120 TL civarindadir. OKS
kapsaminda yer alan fonlarin toplam parasal buyuklugi ise yaklasik olarak 61.917.024 TL'dir. Sistemin blyuk bir kismi
hem islem hacmi hem de asagidaki sekilde de gorilecegi izere Hisse Senedi Fonlari ve Degisken Fonlar (zerine
kurulmus durumdadir. Otomatik Katilim Fonlarinin orani oldukga distik gériinse de sisteme giriglerde zorunluluk esasina
dayali olmalari nedeniyle katkilari blytktir. Bu fonlardaki islem hacimlerinin dlsik olmasi ise gondlli katlimcilarla
kiyaslandiginda zorunlu dahil olanlarin sistemde uzun siire kalmamalari ile iligkilendirilebilir.

2023 itibariyle BES igerinde yer alan fon sayilari agagida gosterilmistir.

I 2l

150
126
125 i

100

Fon Sayisi
J

27

15 13 12 12 12 10 10
L] - -
; I 1T e
[ Degisken Fon [l Hisse Senedi Fonu Il Borglanma Araglan Fonu Il Standart Fon [ OKS Kaulm Standart Fon Il Fon Sepeti Fonu
Kamu Yabana Para (Déviz) Cinsinden Borglanma Arag Ml OKS Standart Fon B0 Kaulim Standart Fon Il Alun Fonu [ Karma Fon I8 Alun Katlim Fenu

[ Endeks Fon [ Dis Borclanma Araclari Fonu [l Kaulim Dedisken Fon Bl Yasam Déngiisii/Hedef Fon Il Katilim Fonu
B Kiymetli Madenler [l Kamu Kira Sertifikasi Fonu [l Kamu Borglanma Araclan Fonu

4 3 3 3 3

Ozel Sektar Borclanma Aralan Fonu

Sekil 1. Bes igerisinde Yer Alan Fon Sayilari
Kaynak: TEFAS Fon Bilgilendirme Platformu, 2023

Sekil 1’e gbre BES igerisinde sayica en fazla olan fonlar Degisken Fon’lardir. Calisanin daha sonra kendi tercihine gore
secebilecegi otomatik katilim fonlarinin sayisi ise 12 OKS Katilim Standart ve 10 OKS Standart Fon olmak (izere
toplamda 22'dir. OKS’de sisteme dahil olunduktan sonra gegcirilen stire g6z oniinde tutularak galisanlarin kesintilerinin
yonlendirilebilecegi fonlar Tablo 2'de sunulmustur.

Tablo 2. OKS Fon Tiirleri

Sunulma Dénemi Degerlendirme Yapilacak Fon Tiirii

Cayma siiresi boyunca
(Plana dahil olma bildirimi + 2 ay)

Baslangi¢ fonu

Tercih belirtilmezse baslangi¢ fonu

Tercih belirtilirse standart fon veya diger fonlar
Tercih belirtiimezse standart fon

Tercih belirtilirse baslangic fonu veya diger fonlar

Kaynak: Emeklilik Gozetim Merkezi, 2023

Cayma slresi sonu + 10 ay

Plana dahil olma bildirimi + 1 yil

95



[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Baslangic fonlari, sisteme ilk dahil oldugunda emeklilik sirketi tarafindan sunulan ve 2 aylik cayma siresi igerisinde
birikimlerin degerlendirilecedi faizli ya da faizsiz fonlardir. Calisan sistemde kalmaya devam ederse 1 yilin sonunda
baglangi¢ fonunda kalma veya standart fona ge¢me talebini sirkete iletebilmektedir. Bunun yaninda galisanin talebi
dogrultusunda, Muhafazakar/ Temkinli, Dengeli, Atak/Dinamik/Bliyime veya Agresif fonlara da gegis yapma imkani
sunulmaktadir (Emeklilik Gozetim Merkezi, 2023).

OKS'de isverenler kesintileri degerlendirmek lizere en az bir emeklilik sirketiyle sdzlesme imzalamak zorundadirlar.
Ancak, kesintilerin yonlendirilecegi fonlarin se¢imi galisanlara birakilmistir. Sistem galisanlarin faiz hassasiyetini dikkate
alarak faizli (OKS Standart) ya da faizsiz (OKS Katilim Standart) fonlar sunmaktadir. Calisan herhangi bir fon segimi
yapmaz ise, fon secimi isveren tarafindan yapiimaktadir (Emeklilik Gézetim Merkezi, 2023). BES temelde bir yatirm
alternatifidir ve dogru yatirm aracinin segimi biyuk 6nem arz etmektedir. Ancak, bu sistemin yatirim fonlarina dayali
olarak olusturulmus olmasi yatirimeilar igin blyiik kolaylik saglamaktadir. Yatinnmci her bir yatirim araci igin risk-getiri
degerlendirmesi yapmak yerine yalnizca iyi performans sergileyen fonlara ydnelebilecektir. Yine de burada
unutulmamasi gereken nokta fon performanslarinin iyi belirlenebilmesidir.

Literatlr incelemesinde Turkiye'de emeklilik yatirim sirketleri ve fonlarinin performansini inceleyen calismalar bulunsa da
otomatik katilim fonlari 6zelinde bir performans aragtirmasina rastlaniimamistir. Bu nedenle bu ¢alismada Turkiye'deki
otomatik katiim fonlarinin finansal performansi incelenmistir. Ayrica fon performansinin yalnizca fonlarin getirileri ile
olctilemeyecegi ve performansi etkileyen birgok degdisken oldugu gergegi g6z dniinde tutularak, bu fonlarin performansi
Cok Kriterli Karar Verme (CKKV) yontemleri araciligiyla hesaplanmistir. Bu cercevede, kriter agirliklarinin
hesaplanmasinda Entropi, performans siralamalarinin belirlenmesinde ise TOPSIS ve ARAS yontemlerinden
faydalanilmigtir.

1.Literatiir Taramasi

Yatirim ve emeklilik fonlarinin performansi ile ilgili literatlr tarandiginda gerek yerli gerekse yabanci literatiirde ¢ok
sayida calismaya rastlamak miumkiindir. Ancak bu ¢alisma BES ve dahasi OKS igerisindeki fonlara odaklandigi igin bu
alana yonelik bir literatirin olusturulmasi daha uygun gérlimistir. Bu cercevede ulagilan ¢alismalar asagida
Ozetlenmisgtir.

GOkgoz (2007), BES fonlarinin performansini arastirdigi calismasinda 9 adet emeklilik fonunun performansini CKKV
yontemleri ile incelemistir. Treynor-Mazuy Kuadratik Modelinin tercih edildigi ¢alismada performans belirleme kriterleri
olarak Sharpe, Treynor, Sortino, Jensen ve Tahmin oranlari ele alinmistir. Sonuglar, sektdriin performans seviyesinin
piyasaya nazaran iyi oldugunu ve devamlilik sergiledigini ortaya koymustur.

Antolin (2008), OECD, Latin Amerika, Orta ve Dogu Avrupa (lkelerinde 6zel sektdr tarafindan yonetilen emeklilik
fonlarinin performanslarinin karsilastirimasina yénelik OECD-Diinya Bankasi projesi kapsaminda gerceklestirilen
analizleri derlemistir. Fonlarin performanslarinin degerlendiriimesinde Sharpe oranlarinin yani sira atif analizinden de
yararlanilmistir. Arastirmada varsayimsal olarak olusturulan ortalama bir portfdy karsisinda emeklilik fonlarinin daha
dustk performans sergiledigi bildirilmistir.

Dagli, Bank ve Er (2008), BES yatirim fonlarinin performansini 2003-2007 yillari igin degerlendirmislerdir. Performans
kriterleri olarak Sharpe, Treynor ve Jensen oranlari kullaniimistir. Ulasilan sonuglar, Treynor ve Jensen endeksleri
dikkate alindiginda en iyi performansi Anadolu Hayat Emeklilik Beyaz'in, Sharpe endeksi dikkate alindiginda ise Yapi
Kredi Emeklilik'in sergiledigini gdstermistir.

Bauer, Cremers ve Frehen (2010), ABD emeklilik fonlari ile yatinm fonlarini karsilastirmiglardir. Arastirma, emeklilik
fonlari maliyetlerinin yatirm fonu Gcretlerinden onemli élglide distk oldugunu ortaya koymustur. Ayrica emeklilik
fonlarinin, yatinm fonlarinin aksine, sifira yakin ve pozitif anormal getiri sagladigi tespit edilmistir.

Bohl, Lischewski ve Voronkova (2011), Polonya ve Macaristan’daki emeklilik yatirim fonlarinin performansini Sermaye
Varliklari Fiyatlama Modelinden (CAPM) faydalanarak incelemiglerdir. Treynor ve Sharpe oranlarindan yararlanilan
calismada Polonya emeklilik fonlarinin Ustiin performans sergiledigine dair kanitlar bulunamazken, Macaristan emeklilik
fonlarinin disik performans sergiledigine dair kanitlara rastlanmistir.

Ege, Topaloglu ve Coskun (2011), 2008-2010 déneminde 80 emeklilik yatirim fonunun performansini Sharpe ve M2
metotlari ile analiz etmiglerdir. Ulasilan sonuglar emeklilik yatirim fonlarinin iyi performans sergilemedigini ortaya
koymustur.

Chang ve Chen (2011), Tayvan'da BES yatirm planlama politikalarinin performansini AHP ve TOPSIS kullanarak
degerlendirmistir. Sonuglar incelenen 3 emeklilik yatirim plani igerisinde ilk sirada yatirnm fonlarina dayali emeklilik
planlarinin oldugunu gdstermistir.
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Geng, Kabak, Kose ve Yilmaz (2015), CKKV y6ntemleri arasinda yer alan MACBETH yéntemi ile BES sirketlerinin
performansini analiz etmislerdir. Arastirmada sayisal veriler yerine sézel verilere dayali kriterlere odaklanan MACBETH
yonteminin diger yontemlere kiyasla gugli ve zayif yonleri ortaya konulmustur.

Kompa ve Witkowska (2015), 2000-2013 yillari arasinda Polonya'daki emeklilik sisteminin performansini analiz
etmiglerdir. Bulgular, iyi gesitlendiriimis portféylerin daha yuksek performans sergileyecedini, hukimet tarafindan
yurdrliige konulan yeni kararlarin ise sisteme herhangi bir katki saglayamayacagini gdstermistir.

Ege, Karakozak ve Topaloglu (2016), 2012-2014 araliginda 11 emeklilik fonunun performansini Electre ydntemi
kullanilarak arastirmiglardir. Performans 6lgtim kriterleri olarak M2, Treynor, Sharpe ve Jensen degerleri kullaniimis ve
ele alinan fonlarin performans siralamasi bu kriterlere gore hesaplanmistir.

Goktolga ve Karakis (2018), bireysel emeklilik firmalarinin performansini arastirmiglardir. Calismada, Bulanik Analitik
Hiyerarsi Streci ile ele alinan kriterlerin énem dereceleri ortaya konulmus, VIKOR yontemi ile ise sirketlerin finansal
performanslari hesaplanmistir.

Bayrakg! ve Aksoy (2019), bireysel emeklilik sirketlerinin performansini CKKV yontemleri arasinda yer alan ARAS ve
COPRAS ile incelemislerdir. Kriter agirliklarinin Entropi ile tespit edildigi ¢calismada kullanilan her iki yontemin de tutarli
sonuglar verdigi bulgusuna erigilmistir.

Bayraktar ve Aksoy (2020), katilim esasina dayali yonetilen BES fonlarinin performansini incelemislerdir. Performans
olglm kriterleri olarak Sharpe, Treynor, Jensen Alfa, M2, T2 ve Degerleme Oraninin kullanildigi ¢alismada ulasilan
bulgular bu fonlarin performansinin genel olarak basarisiz oldugunu gdstermistir.

Acer, Geng ve Dinger (2020), bireysel emeklilik sirketlerinin performansini Entropi ve COPRAS yo6ntemleri yardimiyla
degerlendirmiglerdir. Sirket performansinin él¢timi igin, katiimci sayisi ve fon tutari, katki payi tutari, devlet katkisi ve
teknik giderleri ele alinmistir. Calisma sonuglarina gore faydalanilan yontemler performans olgiimi icin tercih
edilebilecek yontemler arasindadir.

Batur (2022), 2017 -2021 arasinda Gonullu Emeklilik Fonlarin performansini gesitli 6lcim teknikleri yardimiyla
hesaplamistir. Fon performanslari degerlendirilirken gegmis getirilerin yani sira Sharpe, Treynor ve Jensen 6lgitleri de
kriter olarak belirlenmistir. incelenen dénemde altin fonlari disinda faiz iermeyen fon getirilerinin faiz igeren fonlardan
daha yuksek oldugu bulgusuna erigilmistir.

2.Yontem ve Kapsam

Bu galismada Bireysel Emeklilik Fon Satin Alim Platformu'na (BEFAS) kayitli OKS fonlarinin 2019 - 2022 yillari arasi
performansi CKKV ydntemleri yardimiyla incelenmistir. Yapilan inceleme neticesinde bu dénemde 91 adet OKS katilim
fonuna rastlanmig, bu fonlardan 14’Unin kriter verilerine erisilememis veya verilerin eksik-hatali oldugu gézlemlenmis ve
analizler 77 fon Uzerinden gerceklestirilmistir. Her bir yil icin tek tek performans hesaplamasi yerine incelenen déneme
ait verilerin ortalamasi bulunarak bu 4 yillik ortalama performanslar hesaplanmistir. Analiz edilen fonlar ve kodlari Tablo
3'de gosterilmigtir.

Tablo 3. Analiz Edilen Fon isimleri ve Kodlari

Kodu Fon Ismi Kodu Fon Ismi

AAJ AgeSA Hay. ve Em. OKS Stand. EYF FIU HDI Fiba Em. ve Hay. OKS Agr. Katilim Degd. EYF
AFH  Anadolu Hayat Em. OKS Stand. EYF Fly  FOLFiba Em. ve fiay. OKS Atak Katiim Deg
AFJ Allianz Yagam ve Em. OKS Temk. Deg. EYF GCK  Garanti Em. Hay. OKS Katilim Stand. EYF

AFP Anadolu Hayat Em. OKS Katilim Stand. EYF GCS  Garanti Em. Hay. OKS Stand. EYF

AE - Avan Yasam ve Em. OKS Blylme KatlmBe. | Gy Garanti Em. Hay. OKS Agr. Deg. EYF

AJB Anadolu Hayat Em. OKS Atak Deg. EYF GHM  Garanti Em. Hay. OKS Din. Deg. EYF

AJC Anadolu Hayat Em. OKS Den. Deg. EYF GHN  Garanti Em. Hay. OKS Den. Deg. EYF

AJF Anadolu Hayat Em. OKS Temk. Deg. EYF GHP  Garanti Em. Hay. OKS Temk. Degd. EYF

AJH Anadolu Hayat Em. OKS Atak Katilim Degd. EYF GHT  Garanti Em. Hay. Mutlak Getiri Hedefli Deg. EYF
AJT Axa Hayat ve Em. OKS Temk. Deg. EYF GHU  Garanti Em. Hay. OKS Agr. Katiim Deg. EYF
AV Axa Hayat ve Em. OKS Deng. Deg. EYF GHV  Garanti Em. Hay. OKS Den. Katilim Deg. EYF
AJY Axa Hayat ve Em. OKS Atak Katilim Deg. EYF GHY  Garanti Em. Hay. OKS Din. Katiim Deg. EYF
AJZ Axa Hayat ve Em. OKS Agr. Katilim Deg. EYF GHZ  Garanti Em. Hay. OKS Temk. Katilim Deg. EYF
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Tablo 3. (Devami)

ALJ Allianz Yagam ve Em. OKS Agr. Deg. EYF HEC  AxaHayatve Em. OKS Stand. EYF

ANJ Allianz Yagam ve Em. OKS Den. Deg. EYF HEI Axa Hayat ve Em. OKS Katilim Stand. EYF

AYJ AgeSA Hay. ve Em. OKS Katilim Stand. EYF KET  Katilim Em. ve Hay. OKS Atak Katilim De§. EYF

BEF Bereket Em. ve Hay. OKS Din. Katilim Deg. EYF KEZ  Katilim Em. ve Hay. OKS Agr. Katilim Deg. EYF

BEI Bereket Em. ve Hay. OKS Katilim Stand. EYF KOA  Allianz Yagam ve Em. OKS Stand. EYF

BEO Bereket Em. ve Hay. OKS Agr. Katilim Deg. EYF KOS  Allianz Yagsam ve Em. OKS Katilim Stand. EYF

BNL BNP Paribas Cardif Em. OKS Stand. EYF KTZ  Katiim Em. ve Hay. OKS Katilim Stand. EYF

BNZ BNP Paribas Cardif Em. OKS Katilim Stand. EYF MHI  MetLife Em. ve Hay. OKS Katilim Stand. EYF

BPI BNP Paribas Cardif Em. OKS Agr. Deg. EYF MHM  MetLife Em. ve Hay. OKS Temk. Deg. EYF

BPJ BNP Paribas Cardif Em. OKS Den. De§. EYF MHN  MetLife Em. ve Hay. OKS Den. Deg. EYF

BPN  BNP Paribas Cardif Em. OKS Din. Deg. EYF MHO  MetLife Em. ve Hay. OKS Atak Deg. EYF

BPO E%I:D Paribas Cardif Em. OKS Din. Katilim Deg. MHR  MetLife Em. ve Hay. OKS Agr. Deg. EYF

BPR BNP Paribas Cardif Em. OKS Muh. De§. EYF MHU  MetLife Em. ve Hay. OKS Atak Katilim Ded. EYF

BPS  pur oo Cardif Em. OKS Agr. Katiim Deg. | 17 \etLife Em. ve Hay, OKS Stand. EYF

CFE QNB Saglik Hay. Sigorta ve Em.OKS Katilim VEO Trkiye Hay. ve Em. OKS Agresif Katilim Deg.
Stand.EYF EYF

CHA S\';‘FB Saglik Hay. Sigorta ve Em. OKS Den. Ded. | \iey  Tiinve Hay. ve Em. OKS Dengeli Deg. EYF

CHC S\'?FB Saglik Hay. Sigorta ve Em. OKS Muh.Deg. | yar Tindve Hay. ve Em. OKS Agresif Deg. EYF

CHD SEQBEng"k Hay.Sig.ve Em. OKS Agr. Katilim VGG Tirkiye Hay. ve Em. OKS Dengeli Kat. Deg. EYF

CHG %’;‘E Saglik Hay. Sigorta ve Em. OKSAGr- Deg. | o Tiiriye Hay. ve Em. OKS Atak Katiim Deg. EYF

CHI SSQBEng"k Hay.Sigorta ve Em.OKS Din Kati VGK  Tirkiye Hay. ve Em. OKS Katlim Standart EYF

CHO S\'?FB Saglik Hay. Sigorta ve Em. OKS Atak Ded. | 57 Tiinve Hay. ve Em. OKS Standart EYF

CHU  QNB Saglik Hay. Sigorta ve Em. OKS Stand. EYF | VWA AgeSAHay. ve Em. OKS Agr. Deg. EYF
FGF HDI Fiba Em. ve Hay. OKS Stand. EYF VWE  AgeSAHay. ve Em. OKS Den. Ded. EYF
FGH  HDI Fiba Em. ve Hay. OKS Katilim Stand. EYF VM  AgeSAHay. ve Em. OKS Muhaf. Deg. EYF

FIG HDI Fiba Em. ve Hay. OKS Den. Deg. EYF . y
EH HDI Fiba Em. ve Hay. OKS Atak Deg, EYF VWU  AgeSAHay. ve Em. OKS Din. Katilim Degd. EYF

Performans hesaplamasinda literatirde siklikla kullanilan Sharpe, Treynor, Sortino ve Jensen oranlarindan
faydalaniimistir. Veriler fonbul.com sitesinden elde edilmistir. Calismada performans 6lgtiima igin kullanilan kriterler Tablo
4’de sunulmustur.

Tablo 4. Performans Olgiim Kriterleri

Kriter Model Aciklama
Sharpe [r, — 7] Portfoylin toplam riskini dikkate almaktadir.
T or Getiri ve riski birlestirdigi ifade edilmektedir.
14
Treynor [r, — 7] Sistematik riski dikkate almaktadir. Beta
katsayisina dayanmaktadir.
By
Sortino [r, — MAR] Fona ait negatif getirilerin standart
"o — MAR sapmasini sunmaktadir.
Jensen a, =1, — [1r7 + Bp(tm — 77)] Fon ile 8lgiit arasindaki ortalama getiri
Alpha farkini gostermektedir. Fon yéneticilerinin

sagladigi katma deger olarak ifade
edilebilmektedir.
Kaynak: Gokgdz (2007), Stankeviciené ve Gavrilova (2012), Bohl vd. (2011), Novickyté, Rabikauskaité ve Pedroja (2016)

Calismada kriter agirliklari belirlenirken Entropi yontemi kullaniimigtir. Performans siralamasi ise TOPSIS ve ARAS
yontemleri aracilijiyla hesaplanmistir. CKKV metotlari genel olarak karar verme sirecinde, farkli kriterleri géz 6niinde
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bulundurarak secgenekler arasinda bir siralama ve segim yapilmasina olanak tanimaktadir (Geng vd., 2015; 53). Tercih
edilen metotlar ve bu metotlarin kisa tanimlari ile islem basamaklari asagida agiklanmistir.

2.1. Entropi

CKKYV ydntemlerinden hangisinin kullanilacaginin yani sira performans degerlemede ele alinacak kriterlerin agirliklarinin
belirlenmesi de dnemli bir husustur. Bu noktada Entropi literatiirde siklikla tercih edilen yontemlerden biridir (Acer vd.
2020: 158). Entropi yonteminin adimlari asagidaki gibi siralanabilmektedir (Wang ve Lee, 2009).

Entropi i¢in 6ncelikle karar matrisinin olusturulmasina ihtiya¢ duyulmaktadir. n secim kriterine Cj(j= 1,2,...,n) karsl
degderlendirilecek m adet A(i; 1,2,...,m) alternatif oldugu varsayilarak karar matrisi olusturulabilir. Agrilik vektora W, ele
alinan problem igin n segim kriterinin Cj(j= 1,2,...,n) goreceli dnemini temsil etmektedir. Karar matrisi X = {xi,i= 1,2,...,m;
j=1,2,...,n} A alternatifinin C; segim kriterine gore fayda derecelerini yansitmaktadir. Agirliklandirma vektort W ve karar
matrisi X verildiginde, problemin amaci, tiim alternatifleri her birine tlim segim kriterlerine gore genel bir fayda saglayarak
siralamaktir. Karar matrisi su sekilde ifade edilebilmektedir:

G G G
A X111 X12 t Xin
X= A, X21 Xz v Xop
Ap Xm1 Xm2 - Xmn
W= wli w2 .. wy]

(1)

Karar matrisinin ardindan; Entropi élgutl ile amag agirliklarini belilemek amaciyla her bir kriterin izdlsim degerini elde
etmek Uzere karar matrisinde bulunan her bir kriter Cj(j= 1,2,...,n) igin normalize edilmesi gerekmektedir.

o= X
Py = I, %

(2)

Normalizasyon isleminden sonra Entropi degerleri (e;) asagidaki sekilde hesaplanabilmektedir.

ej = —kXj_1pij Inp;;

(3)
k sabit bir deger olmak tizere, k = (In(m)) ™1, her bir kriterin sapma derecesi su sekilde hesaplanabilmektedir:
4)

d; degeri ne kadar ylksekse, ¢; kriteri de problem igin o kadar 6nemlidir. Son olarak her bir kriterin farklilasma derecesi
asagida gosterildigi sekilde hesaplanabilmektedir.
dj

n
k=1 9k

V|/}.=

(%)

2.2. TOPSIS (Techniques for Order of Preferance by Similarity to Ideal Solution / ideal Géziime Benzerlige Gore
Tercih Sirasi Teknikleri)

TOPSIS yontemi ilk defa Hwang ve Yoon (1981) tarafindan gelistiriimistir ve gok kriterli karar verme problemlerinin
¢6ziminde siklikla kullaniimaktadir. Modelde siralamalarin hesaplanmasi degiskenlerin ideal ¢dzime yakinhigina
dayanmaktadir (Duranay ve Ozsoy, 2023). Ancak yontemde yalnizca pozitif ideal ¢éziime en yakin degil, negatif ideal
¢ozlime de en uzak olan segenegin en ¢ok tercih edilen alternatif oldugu da unutulmamalidir (Cheng-Ru, 2008:256).
TOPSIS metodunun agsamalari agsagida verildigi sekildedir.

ilk olarak Entropi kisminda ortaya konulmus olan karar matrisi normalize edilir. Bu sayede degiskenler ayni cinsten ifade
edilerek karar matrisi standart hale gelmis olacak ve yontemin gegerlik ve givenilirligi arttirlacaktir. Normalizayson veya
bir diger adiyla standart karar matrisinin olusturulmasi islemi asagidaki sekilde yapilmaktadir.

pij = (=1,2,...m; [=1,2,...0)
i=1%ij
(6)
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Sonraki asamada normalize edilmis karar matrisinin agirliklandiriimasi gerekmektedir. Agirliklandirma isleminin
yapllabilmesi igin kriterlere ait agirliklar ile standart karar matrisinde yer alan elemanlar carpiimaktadir. Bu
agirhklandirma iglemi temelde farkli yontemlerle yapilabiliyor olsa da bu calismada agirliklara Entropi yontemi
kullanilarak ulasilmistir. Agirliklandirma islemi asagida gosterildigi sekildedir:

Umxn = Wn * Pmxn (7)
Yukarida wy kriter agirlik matrisini, pmxn ise normalize karar matrisini gostermektedir.

Bir sonraki asama pozitif ve negatif ideal ¢dzimlerin bulunmasi asamasidir. Pozitif ideal ¢dziim A* ve negatif ideal
¢6zUim A- kabul edilerek:

A* = {(maxi 3 |j e, (mini vy |j e]’)} A" = (vi,v3,..,0p) (8)
A™ ={(min; v;; |j € )), (max; v;; [ €))} A= (Wi, v3,..., ) 9)

Pozitif ideal ¢ozim belirlenirken agirliklandiriimis standart matrisin stitun degerlerinin en blytkleri, negatif ideal ¢oziim
belirlenirken ise bu stitun degerlerinin en kigukleri secimektedir. Cozim kimelerinde / maksimizasyon, J' ise
minimizasyonu ifade etmektedir.

ideal ¢dziimlerin bulunmasini takiben, alternatiflerin bu ¢dziim kiimelerine olan uzakliklari hesaplanmaktadir. Oklid
Uzaklik Yaklasim’ndan faydalanilan bu asamada her alternatifin Pozitif ideal ¢dzime olan uzakligi (Si+), negatif ideal
¢6zlme olan uzakligi ise (Si-) ile ifade edilmektedir.

si = \/z;-zl(vij % (10)

\/zj (g — (1)

Son agsamada pozitif ne negatif ideal ¢dziimlere iliskin uzakliklar yardimiyla alternatifler arasinda siralama yapilir. Negatif
ideal ¢dzlime olan uzakhgin, negatif ve pozitif ideal ¢dzimlere olan uzakliklarinin toplamina oranlanmasi ile elde edilen
siralama Olgimu asagidaki sekildedir:

Ci = _S—l*
S;+S;
(12)
2.3. ARAS (Additive Raito Assesment / Katki Orani Degerlendirmesi)

CKKV problemleri genellikle her biri eszamanli olarak dikkate alinmasi gereken farkli karar kriterleri agisindan acikga
tanimlanmig sonlu sayida alternatifin siralanmasi ile ilgilidir. ARAS ydntemine gére, uygulanabilir bir alternatifin goreli
verimliligini belirleyen fayda fonksiyonu, degeri ele alinan kriterlerin deder ve agirliklarinin géreli etkisiyle dogru orantilidir
(Zavadskas ve Turskis, 2010, s.163). ARAS yonteminin agamalari asagida sunulmusgtur.

Oncelikle TOPSIS yénteminde oldudu gibi daha 6nceden elde edilmis olan karar matrisinin normalize edilmesi gereklidir.
Tercih edilen degerleri maksimum olan kriterler agagidaki sekilde normalizasyona tabi tutulabilir:

o=
Yoo Rl oxi
(13)
Tercih edilen degerleri minimum olan kriterlerin normalizasyon islemi ise iki asamadan meydana gelmektedir:
X =—; X o]
U T Sy
(14)

Sonraki asamada normallestirimis agirlikli matris tanimlanir. Kriterler O<wy<1 agirliklari ile degerlendirilebilirler.
Agirliklarin toplami asagidaki sekilde sinirlandirilabilmektedir:

j=awj =1
(15)
TUm kriterlerin normalize edilmis agirlikli degerleri asagidaki gibi hesaplanir:
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Burada wj, j kriterinin agirigini, x;; ise j kriterinin normallestirilmis derecesini ifade etmektedir. Bu iglemi takiben optimal
fonksiyonun degerleri belirlenebilir.

Si = 27:121]; l = Olml
(17)
S, i alternatiflerinin optimal fonksiyon degeridir. Bu deder ne kadar biyuk olursa ele alinan alternatif o kadar etkili olur.

Alternatif fayda derecesi, analiz edilen varyantin ideal olarak en iyi olan Sy ile karsilastiriimasiyla belirlenir. Bir aj
alternatifine ait fayda derecesinin hesaplanmasi igin kullanilan denklem asagida verilmistir.

Si .
Ki==;i=0m,
So

(18)
Yukarida S ve Sy esitlik 17°den elde edilen optimallik kriter degerlerdir.

3. Bulgular

Arastirmada Oncelikle performans hesaplanmasinda kullanilan kriterlerin adirliklandirma islemi Entropi yardimiyla
yapilmigtir. Ardindan TOPSIS ve ARAS metotlari ile fonlarin performans siralamalari hesaplanmis ve karsilagtirma
yaplimistir. Entropi ile kriter adirliklar belirlenirken oncelikle karar matrisi olusturulmustur. Karar matrisi Tablo 5'de
sunuldugu sekildedir.

Tablo 5. Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino
AAJ 5.889175 0.06795 51.66155 7.484575
AFH 6.6942 0.07355 53.7587 9.3915
AFJ 10.92013 0.01135 18.8723 12.70295
AFP 7.66175 0.068275 38.17595 10.10833
AIE 4167425 0.119025 19.48848 5.792325
AJB 3.466575 0.176775 2.25825 4.196475
AJC 4.241475 0.11025 12.1256 5.31525
AJF 12.31498 0.026325 23.39645 24.09348
AJH 4.641 0.1679 25.051 6.637175
AJT 10.18893 0.021275 27.06218 9.962375
AV 4736975 0.10535 23.03293 5.785375
AJY 4502825 0.1603 26.47715 6.6783
AJZ 3.907075 0.21065 39.73313 5.05025
ALJ 2.570275 0.18835 14.64813 3.2682
ANJ 4.21545 0.1037 43.2056 5.515825
AYJ 6.533325 0.05255 26.63045 8.68475
BEF 5.889225 0.097725 3.8346 8.00225
BEI 8.616375 0.07345 45.39013 10.09075
BEO 6.21305 0.088275 7.039125 9.1617
BNL 6.573475 0.064825 46.7285 8.519025
BNZ 5.97575 0.0419 24.55725 7.13645
BPI 2.615175 0.20545 15.1018 3.265575
BPJ 427515 0.09345 23.4669 5.458975
BPN 3.00695 0.1315 5.539975 3.885575
BPO 4.69915 0.1119 31.1181 7.169625
BPR 10.0432 0.008175 18.76235 12.40393
BPS 3.6278 0.16515 40.01028 4.5842
CFE 6.7185 0.0819 32.02188 9.145925
CHA 5.004925 0.140575 19.7267 6.070475
CHC 12.19118 0.018475 20.6927 13.91645
CHD 3.853075 0.21775 4.998175 4.79525
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Tablo 5. (Devami)

CHG 3.26085 0.255075 21.69748 3.9968
CHI 4.3979 0.165475 8.9198 5.597675
CHO 3.81415 0.19955 33.19835 4.594025
CHU 6.1462 0.084675 9.315525 7.69005
FGF 5.99885 0.045175 41.19493 7.927475
FGH 6.517675 0.06765 33.08985 8.8556
FIG 45734 0.076975 41.49988 6.18035
FIH 3.063925 0.081075 20.70205 4.2044
FIU 3.300975 0.147525 18.87353 4.037225
FIV 3.881025 0.078275 6.85185 4.785475
GCK 7.4596 0.046825 23.22995 10.32678
GCS 6.57075 0.066975 36.61738 8.3463
GHJ 2.477925 0.201525 16.21043 3.1108
GHM 3.12155 0.144225 27.45665 3.827225
GHN 4.281675 0.094525 4.0618 5.03665
GHP 9.953075 0.014625 19.15993 19.69328
GHT 5.087075 0.04325 36.21315 5.4961
GHU 3.59075 0.17735 3.8908 4.3461
GHvV 6.14635 0.0353 26.0626 5.4357
GHY 4.1435 0.134875 34.4683 5.0225
GHz 9.37815 0.01315 18.13175 10.78193
HEC 5.90765 0.06515 46.58055 7.394675
HEI 6.9711 0.0512 26.94815 8.906125
KET 5.021125 0.09395 31.35998 7.02415
KEZ 3.91525 0.119825 54.92215 5.259125
KOA 5.741275 0.0642 40.44138 7.54745
KOS 7.044675 0.05105 26.25535 9.6743
KTZ 8.183825 0.071275 24.29813 10.83508
MHI 8.056625 0.03855 23.83275 11.14713
MHM 12.76283 0.009825 18.53368 24.88738
MHN 3.7624 0.05225 19.2636 4.88965
MHO 2.20435 0.140175 19.9434 3.04495
MHR 2.19665 0.176775 12.51963 2.70545
MHU 2.836925 0.085775 9.14465 3.624925
MHZ 6.0103 0.05935 35.63243 8.80415
VEO 3.2758 0.135675 25.9348 4.158875
VEV 3.54295 0.0958 33.3444 4.3331
VGF 2.6066 0.17325 5.9745 3.07905
VGG 4.3452 0.055125 26.0333 6.0444
VGH 3.7864 0.1033 27.43298 4.909275
VGK 7.255175 0.03635 20.90963 11.30268
VGZ 5.665175 0.053075 29.40475 7.780875
WA 2.622175 0.1843 13.21028 3.28135
VWE 4.218575 0.09765 37.8704 5.11145
VWM 12.76025 0.00895 18.08655 14.1904

Calismada ele alinan kriterlerin tamami fayda kriterleri olarak ge¢gmektedir. Bu durumda ikinci agama olarak normalize
edilmis karar matrisi olusturulmustur.

Tablo 6. Normalize Edilmis Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino

AAJ 0.013766995 0.009034342 0.02697701 0.013160709
AFH 0.015648884 0.009778895 0.028072115 0.016513804
AFJ 0.025527737 0.001509048 0.009854877 0.022336583
AFP 0.017910705 0.009077553 0.019934999 0.017774253
AIE 0.009742098 0.015825057 0.010176636 0.010185095
AJB 0.008103736 0.023503251 0.00117923 0.007378988
AJC 0.009915203 0.01465837 0.006331835 0.009346217
AJF 0.028788447 0.00350006 0.012217331 0.042365428
AJH 0.010849164 0.022323269 0.013081316 0.01167066
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Tablo 6. (Devami)

AJT 0.023818426 0.002828633 0.014131526 0.017517617
AV 0.011073523 0.014006887 0.012027503 0.010172874
AJY 0.010526155 0.021312805 0.013826034 0.011742973
AJZ 0.009133484 0.028007126 0.020748137 0.008880247
ALJ 0.006008475 0.025042213 0.007649066 0.00574673

ANJ 0.009854365 0.01378751 0.022561419 0.009698903
AYJ 0.015272811 0.006986824 0.013906085 0.01527107

BEF 0.013767112 0.0129931 0.00200238 0.014070977
BEI 0.020142311 0.009765599 0.023702151 0.017743349
BEO 0.014524111 0.011736668 0.003675742 0.016109728
BNL 0.015366668 0.008618856 0.024401033 0.014979663
BNZ 0.01396938 0.005570845 0.012823486 0.012548574
BPI 0.006113437 0.027315757 0.007885969 0.005742114
BPJ 0.009993924 0.012424714 0.012254119 0.00959894

BPN 0.007029281 0.01748368 0.002892905 0.006832308
BPO 0.0109851 0.014877747 0.016249479 0.012606908
BPR 0.023477768 0.001086913 0.009797462 0.021810784
BPS 0.008480628 0.02195764 0.020892861 0.008060755
CFE 0.01570569 0.010889075 0.016721419 0.01608199

CHA 0.011699903 0.018690253 0.010301034 0.010674187
CHC 0.028499042 0.002456357 0.010805467 0.024470374
CHD 0.009007249 0.028951112 0.002609984 0.00843186

CHG 0.007622818 0.033913685 0.011330148 0.007027884
CHI 0.010280874 0.022000851 0.004657807 0.009842827
CHO 0.008916255 0.026531318 0.01733576 0.008078031
CHU 0.014367837 0.011258027 0.00486445 0.013522012
FGF 0.01402338 0.006006276 0.02151147 0.013939495
FGH 0.015236226 0.008994456 0.017279102 0.015571489
FIG 0.010691137 0.010234268 0.021670711 0.010867389
FIH 0.00716247 0.010779387 0.010810349 0.007392923
FIU 0.007716617 0.019614295 0.009855517 0.007098966
FIV 0.009072587 0.01040711 0.00357795 0.008414672
GCK 0.017438143 0.006225652 0.012130387 0.01815837

GCS 0.015360298 0.008904711 0.019121131 0.014675947
GHJ 0.005792591 0.026793905 0.008464879 0.005469961
GHM 0.007297179 0.019175541 0.014337516 0.006729707
GHN 0.010009178 0.012567641 0.002121021 0.008856333
GHP 0.023267085 0.001944478 0.010005071 0.034628214
GHT 0.011891944 0.005750336 0.01891005 0.009664219
GHU 0.008394018 0.0235797 0.002031727 0.007642085
GHV 0.014368188 0.004693338 0.013609561 0.009558013
GHY 0.009686169 0.017932405 0.017998911 0.008831452
GHz 0.021923096 0.001748368 0.009468171 0.018958696
HEC 0.013810184 0.008662066 0.024323775 0.013002631
HEI 0.016296188 0.006807334 0.014071984 0.015660331
KET 0.011737774 0.012491192 0.016375783 0.012351108
KEZ 0.009152594 0.015931421 0.028679654 0.009247528
KOA 0.013421253 0.008535758 0.021117976 0.013271267
KOS 0.016468182 0.00678739 0.013710213 0.017011073
KTZ 0.019131148 0.00947642 0.012688174 0.019052154
MHI 0.018833796 0.005125444 0.012445161 0.019600855
MHM 0.029835376 0.00130629 0.009678051 0.043761404
MHN 0.00879528 0.006946937 0.010059209 0.008597851
MHO 0.005153061 0.018637071 0.010414192 0.005354172
MHR 0.005135061 0.023503251 0.00653759 0.004757203
MHU 0.006631817 0.011404279 0.004775221 0.006373987
MHZ 0.014050146 0.007890923 0.018606803 0.01548102

VEO 0.007657766 0.01803877 0.013542825 0.007312873
VEV 0.008282276 0.01273716 0.017412025 0.007619226
VGF 0.006093392 0.023034582 0.003119809 0.005414133
VGG 0.010157679 0.007329185 0.013594261 0.010628338
VGH 0.008851384 0.013734328 0.014325153 0.008632359
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[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

VGK 0.016960263 0.004832941 0.010918742 0.019874371
VGZ 0.013243355 0.007056626 0.015354789 0.013681717
VVA 0.006129801 0.024503743 0.006898239 0.005769852
VWE 0.00986167 0.012983128 0.019775445 0.008987859
VWM 0.029829357 0.001189954 0.009444568 0.024952082

Normalizasyon, birbirinden farkli olan degerlendirme Olgutlerinin performans degderlerini boyutsuz ve standart hale
getirilmesi islemidir (Satic1,2021: 351). Bu baglamda, normallestirilmis karar matrisi, CKKV sirecinde farkli kriterlere
dayall olarak cesitli alternatifleri degerlendirmek ve karsilastirmak icin kullanilan bir aragtir. Normalizasyon isleminin
ardindan her bir alternatife ait kriter degeri kendi In degeri ile carpilmistir. Ardindan hesaplanan ej degerleri asagida
gosterilmistir.

Tablo 7. e; Degerleri

Sharpe Jensen Treynor Sortino
g 0.977340626 0.95643611 0.968260457 0.97001208

e; degerleri elde edildikten sonra 1-g; yapilarak d; degerlerine ulagiimistir. d; degerleri Tablo 8'de sunulmustur.

Tablo 8. d; Degerleri

Sharpe Jensen Treynor Sortino
di 0.022659374 0.04356389 0.031739543 0.02998792

Son olarak Entropi kriter agirliklari elde edilmis ve Tablo 9'da g6sterilmistir.

Tablo 9. Kriter Agirliklari

Sharpe Jensen Treynor Sortino
W, 0.177095 0.340474 0.248061 0.234371

Tablo 9'a gére en ylksek agiriga ait kriter 0.340474 ile Jensen oranidir. En dlstik adirlik degerine ait kriterin ise Sharpe
orani oldugu gordlmasgtar.

TOSIS ydnteminde de ilk asama olarak karar matrisinin olusturulmasi gerekmektedir. Bu asamada kullanilacak karar
matrisi Tablo 5'teki ile ayni olacagindan tekrar yer veriimemistir. Bu nedenle dogrudan normalize edilmis karar matrisi
olusturulmustur.

Tablo 10. Normalize Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino

AAJ 0.109573 0.067917 0.211309 0.100604
AFH 0.124552 0.073514 0.219887 0.126236
AFJ 0.203179 0.011344 0.077192 0.170748
AFP 0.142554 0.068242 0.156149 0.135872
AIE 0.077539 0.118967 0.079713 0.077858
AJB 0.064499 0.176689 0.009237 0.056407
AJC 0.078916 0.110196 0.049597 0.071445
AJF 0.229131 0.026312 0.095697 0.323854
AJH 0.08635 0.167818 0.102465 0.089214
AJT 0.189574 0.021265 0.110691 0.13391

AV 0.088136 0.105299 0.09421 0.077765
AJY 0.083779 0.160222 0.108298 0.089767
AJZ 0.072695 0.210547 0.162519 0.067883
ALJ 0.047822 0.188258 0.059915 0.04393

ANJ 0.078432 0.103649 0.176722 0.074141
AYJ 0.121558 0.052524 0.108925 0.116737
BEF 0.109574 0.097677 0.015684 0.107563
BEI 0.160315 0.073414 0.185657 0.135636
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[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Tablo 10. (Devami)

BEO 0.115599 0.088232 0.028792 0.123148
BNL 0.122305 0.064793 0.191131 0.114509
BNZ 0.111184 0.04188 0.100445 0.095925
BPI 0.048658 0.20535 0.06177 0.043894
BPJ 0.079543 0.093404 0.095986 0.073377
BPN 0.055947 0.131436 0.02266 0.052228
BPO 0.087432 0.111845 0.127281 0.096371
BPR 0.186863 0.008171 0.076743 0.166728
BPS 0.067499 0.165069 0.163652 0.061619
CFE 0.125004 0.08186 0.130978 0.122936
CHA 0.093121 0.140506 0.080687 0.081597
CHC 0.226828 0.018466 0.084638 0.187059
CHD 0.07169 0.217644 0.020444 0.064456
CHG 0.060671 0.254951 0.088748 0.0563723
CHI 0.081827 0.165394 0.036484 0.075242
CHO 0.070966 0.199453 0.13579 0.061751
CHU 0.114356 0.084634 0.038103 0.103366
FGF 0.111614 0.045153 0.168498 0.106558
FGH 0.121267 0.067617 0.135346 0.119033
FIG 0.085092 0.076937 0.169745 0.083074
FIH 0.057007 0.081035 0.084677 0.056514
FIU 0.061418 0.147453 0.077197 0.054267
FIV 0.07221 0.078237 0.028026 0.064324
GCK 0.138793 0.046802 0.095016 0.138808
GCS 0.122255 0.066942 0.149774 0.112187
GHJ 0.046104 0.201427 0.066305 0.041814
GHM 0.058079 0.144155 0.112305 0.051444
GHN 0.079664 0.094479 0.016614 0.0677
GHP 0.185186 0.014618 0.078369 0.264708
GHT 0.09465 0.043229 0.148121 0.073876
GHU 0.066809 0.177263 0.015914 0.058418
GHV 0.114358 0.035283 0.106603 0.073064
GHY 0.077094 0.134809 0.140984 0.06751
GHzZ 0.174489 0.013144 0.074163 0.144926
HEC 0.109917 0.065118 0.190526 0.099396
HEI 0.129704 0.051175 0.110225 0.119712
KET 0.093423 0.093904 0.12827 0.094416
KEZ 0.072847 0.119767 0.224645 0.070691
KOA 0.106822 0.064169 0.165415 0.10145
KOS 0.131073 0.051025 0.107391 0.130038
KTZ 0.152267 0.07124 0.099385 0.14564
MHI 0.149901 0.038531 0.097482 0.149835
MHM 0.237464 0.00982 0.075807 0.334525
MHN 0.070003 0.052225 0.078793 0.065725
MHO 0.041014 0.140107 0.081574 0.040929
MHR 0.040871 0.176689 0.051208 0.036365
MHU 0.052784 0.085733 0.037404 0.048725
MHZ 0.111827 0.059321 0.145746 0.118342
VEO 0.060949 0.135609 0.10608 0.055902
VEV 0.06592 0.095753 0.136387 0.058244
VGF 0.048498 0.173165 0.024437 0.041387
VGG 0.080846 0.055098 0.106483 0.081246
VGH 0.070449 0.10325 0.112208 0.065988
VGK 0.134989 0.036332 0.085526 0.151926
VGZ 0.105406 0.053049 0.120273 0.104587
WA 0.048788 0.18421 0.054033 0.044106
VVE 0.07849 0.097602 0.154899 0.068706
VWM 0.237416 0.008946 0.073979 0.190741

65


https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BEO
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BNL
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BNZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPI
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPJ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPN
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPO
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPR
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/BPS
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CFE
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHA
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHC
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHD
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHG
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHI
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/CHO
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FGF
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FGH
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FIG
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FIH
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FIU
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/FIV
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GCK
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GCS
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHJ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHM
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHN
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHP
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHT
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHU
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHV
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHY
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/GHZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/HEC
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/HEI
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/KET
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/KEZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/KOA
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/KOS
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/KTZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHI
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHM
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHN
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHO
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHR
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHU
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/MHZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VEO
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VEV
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VGF
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VGG
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VGH
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VGK
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VGZ
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VVA
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VVE
https://www.fonbul.com/FonBulPlus/EmeklilikFonlari/FonProfilleri/FonAnaliz/VVM

[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Normalizasyon igin 6ncelikle her bir de@erin ikinci dereceden kuvveti hesaplanmigtir. Tim alternatiflere ait kriterlerin bu
sekilde kuvvetleri hesaplandiktan sonra, bu kriterlere ait degerlerin toplaminin kok degeri bulunmustur. Son olarak her bir
alternatife ait karar matrisi degerleri ilgili kriterin toplam kok degerine bolinmus ve normalize degerlere ulasiimigtir.
Normalize karar matrisinin agirlikl standart karar matrisi Tablo 11°de gdsterilmistir.

Tablo 11. Agirhkh Standart Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino
AAJ 0.019405 0.023124 0.052417 0.023579
AFH 0.022057 0.02503 0.054545 0.029586
AFJ 0.035982 0.003862 0.019148 0.040018
AFP 0.025246 0.023235 0.038734 0.031844
AIE 0.013732 0.040505 0.019774 0.018248
AJB 0.011422 0.060158 0.002291 0.01322
AJC 0.013976 0.037519 0.012303 0.016745
AJF 0.040578 0.008959 0.023739 0.075902
AJH 0.015292 0.057138 0.025418 0.020909
AJT 0.033573 0.00724 0.027458 0.031385
AV 0.015608 0.035851 0.02337 0.018226
AJY 0.014837 0.054551 0.026865 0.021039
AJzZ 0.012874 0.071686 0.040314 0.01591
ALJ 0.008469 0.064097 0.014862 0.010296
ANJ 0.01389 0.03529 0.043838 0.017377
AYJ 0.021527 0.017883 0.02702 0.02736
BEF 0.019405 0.033257 0.003891 0.02521
BEI 0.028391 0.024996 0.046054 0.031789
BEO 0.020472 0.030041 0.007142 0.028862
BNL 0.02166 0.02206 0.047412 0.026838
BNZ 0.01969 0.014259 0.024917 0.022482
BPI 0.008617 0.069916 0.015323 0.010288
BPJ 0.014087 0.031802 0.02381 0.017197
BPN 0.009908 0.04475 0.005621 0.012241
BPO 0.015484 0.03808 0.031573 0.022587
BPR 0.033092 0.002782 0.019037 0.039076
BPS 0.011954 0.056202 0.040596 0.014442
CFE 0.022137 0.027871 0.03249 0.028813
CHA 0.016491 0.047839 0.020015 0.019124
CHC 0.04017 0.006287 0.020995 0.043841
CHD 0.012696 0.074102 0.005071 0.015107
CHG 0.010745 0.086804 0.022015 0.012591
CHI 0.014491 0.056312 0.00905 0.017634
CHO 0.012568 0.067908 0.033684 0.014473
CHU 0.020252 0.028816 0.009452 0.024226
FGF 0.019766 0.015373 0.041798 0.024974
FGH 0.021476 0.023022 0.033574 0.027898
FIG 0.015069 0.026195 0.042107 0.01947
FIH 0.010096 0.02759 0.021005 0.013245
FIU 0.010877 0.050204 0.01915 0.012719
FIV 0.012788 0.026638 0.006952 0.015076
GCK 0.024579 0.015935 0.02357 0.032533
GCS 0.021651 0.022792 0.037153 0.026293
GHJ 0.008165 0.068581 0.016448 0.0098
GHM 0.010286 0.049081 0.027858 0.012057
GHN 0.014108 0.032168 0.004121 0.015867
GHP 0.032795 0.004977 0.01944 0.06204
GHT 0.016762 0.014718 0.036743 0.017314
GHU 0.011832 0.060354 0.003948 0.013692
GHV 0.020252 0.012013 0.026444 0.017124
GHY 0.013653 0.045899 0.034973 0.015822
GHzZ 0.030901 0.004475 0.018397 0.033966
HEC 0.019466 0.022171 0.047262 0.023296
HEI 0.02297 0.017424 0.027342 0.028057
KET 0.016545 0.031972 0.031819 0.022128
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Tablo 11. (Devami)

KEZ 0.012901 0.040777 0.055726 0.016568
KOA 0.018918 0.021848 0.041033 0.023777
KOS 0.023212 0.017373 0.026639 0.030477
KTZ 0.026966 0.024255 0.024654 0.034134
MHI 0.026547 0.013119 0.024181 0.035117
MHM 0.042054 0.003344 0.018805 0.078403
MHN 0.012397 0.017781 0.019545 0.015404
MHO 0.007263 0.047703 0.020235 0.009593
MHR 0.007238 0.060158 0.012703 0.008523
MHU 0.009348 0.02919 0.009278 0.01142
MHZ 0.019804 0.020197 0.036154 0.027736
VEO 0.010794 0.046171 0.026314 0.013102
VEV 0.011674 0.032601 0.033832 0.013651
VGF 0.008589 0.058958 0.006062 0.0097
VGG 0.014317 0.018759 0.026414 0.019042
VGH 0.012476 0.035154 0.027834 0.015466
VGK 0.023906 0.01237 0.021216 0.035607
VGz 0.018667 0.018062 0.029835 0.024512
VVA 0.00864 0.062719 0.013404 0.010337
VVE 0.0139 0.033231 0.038424 0.016103
VVM 0.042045 0.003046 0.018351 0.044704

AQgirlikli standart karar matrisi, normalize karar matrisinde yer alan degerlerin, Entropi yontemi ile hesaplanmis olan
agirlik degerleri ile carpilmasi sonucu olusturulmustur. Bu matris, her bir kriterin gdreceli 6nemini géz 6nlinde
bulundurarak birden fazla kritere dayali olarak farkli alternatifleri degerlendirmek ve &nceliklendirmek igin
kullanilmaktadir. Adirliklandirma isleminden sonra pozitif ve negatif ideal ¢6zimler hesaplanabilmekte ve TOPSIS
y6ntemine gdre ele alinan alternatiflerin performans siralamasi yapilabilmektedir.

Tablo 12. Pozitif ve Negatif ideal Goziimler

Pozitif Ideal C6ziim S* Negatif Ideal Goziim S
Toplam Karekok Toplam Karekok

AAJ 0.007585 0.087091 AAJ 0.003301 0.057455
AFH 0.0066 0.081243 AFH 0.003889 0.062359
AFJ 0.009727 0.098628 AFJ 0.002103 0.045864
AFP 0.00678 0.082341 AFP 0.002615 0.051133
AIE 0.007857 0.088639 AIE 0.001865 0.04319
AJB 0.008752 0.093554 AJB 0.003332 0.05772
AJC 0.008905 0.094365 AJC 0.00142 0.037681
AJF 0.007092 0.084211 AJF 0.00615 0.078419
AJH 0.00582 0.076291 AJH 0.003708 0.06089
AJT 0.009412 0.097016 AJT 0.001869 0.043237
AJV 0.007964 0.08924 AJV 0.001702 0.041257
AJY 0.005905 0.076841 AJY 0.003498 0.059146
AJZ 0.005223 0.07227 AJZ 0.00628 0.079245
ALJ 0.007952 0.089174 ALJ 0.003922 0.062628
ANJ 0.007312 0.085513 ANJ 0.002906 0.053903
AYJ 0.008601 0.092741 AYJ 0.001399 0.037397
BEF 0.008897 0.094322 BEF 0.001358 0.036847
BEI 0.006273 0.079204 BEI 0.003397 0.058287
BEO 0.008502 0.092209 BEO 0.001355 0.036816
BNL 0.007336 0.085649 BNL 0.002951 0.054323
BNZ 0.009839 0.099193 BNz 0.000994 0.03152
BPI 0.007675 0.087609 BPI 0.004682 0.068424
BPJ 0.008572 0.092586 BPJ 0.001427 0.03778
BPN 0.00969 0.098437 BPN 0.001793 0.042348
BPO 0.006779 0.082333 BPO 0.002369 0.048674
BPR 0.010033 0.100163 BPR 0.001882 0.043386
BPS 0.006162 0.078501 BPS 0.004378 0.066168
CFE 0.006869 0.082878 CFE 0.002175 0.046638
CHA 0.006961 0.083432 CHA 0.002542 0.050421
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Tablo 12. (Devami)

CHC 0.008887 0.094272 CHC 0.002694 0.051904
CHD 0.007596 0.087152 CHD 0.005167 0.071885
CHG 0.006448 0.080299 CHG 0.007478 0.086473
CHI 0.007561 0.086953 CHI 0.003047 0.055198
CHO 0.005799 0.076154 CHO 0.005291 0.072738
CHU 0.008914 0.094416 CHU 0.001145 0.033837
FGF 0.008648 0.092993 FGF 0.002147 0.046335
FGH 0.007533 0.086793 FGH 0.001966 0.044344
FIG 0.00806 0.089778 FIG 0.002315 0.048111
FIH 0.009979 0.099893 FIH 0.000996 0.031561
FIU 0.007964 0.08924 FIU 0.002564 0.050635
FIV 0.010866 0.104239 FIV 0.000665 0.025779
GCK 0.008466 0.09201 GCK 0.001503 0.038768
GCS 0.007574 0.08703 GCS 0.002139 0.046252
GHJ 0.00773 0.087919 GHJ 0.004532 0.067323
GHM 0.007611 0.087239 GHM 0.002819 0.053095
GHN 0.01034 0.101685 GHN 0.000968 0.031113
GHP 0.008366 0.091465 GHP 0.003816 0.061775
GHT 0.009928 0.09964 GHT 0.001497 0.038696
GHU 0.008482 0.092095 GHU 0.003365 0.058009
GHV 0.010682 0.103352 GHV 0.000912 0.030198
GHY 0.006827 0.082625 GHY 0.003022 0.054969
GHzZ 0.01027 0.101343 GHz 0.00147 0.038335
HEC 0.007796 0.088296 HEC 0.002766 0.052593
HEI 0.008518 0.092294 HEI 0.001471 0.038354
KET 0.007396 0.085998 KET 0.001996 0.044673
KEZ 0.006792 0.082413 KEZ 0.004396 0.0663
KOA 0.007954 0.089188 KOA 0.002234 0.04726
KOS 0.008319 0.091206 KOS 0.001543 0.03928
KTZ 0.007065 0.084055 KTZ 0.002006 0.044792
MHI 0.008539 0.092405 MHI 0.001666 0.040818
MHM 0.008329 0.091262 MHM 0.006368 0.079802
MHN 0.010922 0.104506 MHN 0.000597 0.024426
MHO 0.008734 0.093454 MHO 0.002341 0.048384
MHR 0.008656 0.093039 MHR 0.0034 0.058313
MHU 0.011033 0.105039 MHU 0.000759 0.027551
MHZ 0.007882 0.088779 MHZ 0.001977 0.044463
VEO 0.007757 0.088077 VEO 0.002493 0.049933
VEV 0.008533 0.092374 VEV 0.00193 0.043932
VGF 0.009082 0.095299 VGF 0.003173 0.056331
VGG 0.009782 0.098905 VGG 0.000998 0.03159
VGH 0.008282 0.091003 VGH 0.001776 0.042143
VGK 0.008892 0.094298 VGK 0.001461 0.038228
VGZ 0.008847 0.094058 VGZ 0.001378 0.037127
WA 0.008121 0.090115 WA 0.003721 0.061001
VWE 0.007843 0.088563 VWE 0.002335 0.048318
VVM 0.009548 0.097713 VWM 0.002779 0.052712

Pozitif ve negatif ideal ¢oziim kavramlari farkli alternatifleri birden fazla kritere gére degerlendirmek ve siralamak igin
kullanilmaktadir. Pozitif ideal ¢éziim, her bir kriter i¢in mimkiin olan en iyi sonug veya karar vericinin elde etmek
isteyecedi en olumlu degerleri temsil ederken, negatif ideal ¢oziim, her bir kriter i¢in mimkun olan en kot sonug veya
karar vericinin kaginmak isteyecegi en az elverigli dederleri temsil eder. Pozitif ve negatif ideal ¢éziimlere dayali olarak
her bir alternatifin performansi hesaplanmistir. Alternatifler performans siralamasina gére en yiksekten en diistige gére
Tablo 13'te listelenmistir.

Tablo 13. TOPSIS Sonuglari ve Siralamalari

Alternatif Skor Siralama Alternatif Skor Siralama
AJZ 0.52302 1 GCS 0.347026 40
CHG 0.518511 2 KOA 0.34636 41
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CHO 0488528 3 KET 0.341872 42
AJF 0.482194 4 MHO 0.34112 43
MHM 0.466503 5 FGH 0338148 44
BPS 0.457373 6 MHZ 0333703 45
CHD 0.452 7 FGF 0.332558 46
KEZ 0.445824 8 VWU 033119 47
AJH 0443866 9 AIE 0.327622 48
BPI 0.438523 10 VEV 0.322302 49
AJY 0434939 1 AFJ 0317415 50
AFH 0.434251 12 VGH 0316516 51
GHJ 0.433665 13 AWV 0.316151 52
BEI 0.423932 14 AJT 0.308276 53
ALJ 0.412564 15 MHI 0.306387 54
WA 0.403672 16 BPR 0.302239 55
GHP 0.403127 17 KOS 0.301025 56
GHY 0.399502 18 BPN 0.300802 57
AAJ 0.397489 19 GCK 0.296441 58
CHI 0.388305 20 HEI 0.293567 59
BNL 0.388098 21 BRJ 0289803 60
AN 0.386634 22 VGK 0288458 61
GHU 0.386458 23 AY. 0.287367 62
MHR 0.385279 24 AJC 0285365 63
AFP 0.383093 25 BEO 0285338 64
AJB 0381559 2 VGZ 0.283011 65
GHM 0.378346 27 BEF 0.280914 66
CHA 0.376687 28 GHT 0.279725 67
HEC 0.373296 29 GHZ 0.274452 68
BPO 0.371539 30 CHU 0.263832 69
VGF 0.371504 31 VGG 024208 70
FIU 0.362 32 BNZ 0.241141 71
VEO 0.36181 33 FIH 0.240094 72
CFE 0.360094 34 GHN 0234286 73
CHC 0.355078 35 GHV 0226117 74
VVE 0.352992 36 MHU 0.207789 75
VWM 0.350421 37 FIV 0.198273 76
FIG 0.348909 38

KTZ 0.347636 39 MHN 0.18945 77

TOPSIS sonuglarina goére 2019-2022 yillari arasi ortalama performans siralamasinda ilk sirada AJZ kodlu Axa Hayat ve
Em. OKS Agr. Katilim Degd. EYF Sirketi yer almaktadir. Bu sirketi sirasiyla CHG kodlu QNB Saglik Hay. Sigorta ve Em.
OKS Agr. Deg. EYF ve CHO kodlu QNB Saglik Hay. Sigorta ve Em. OKS Atak Ded. EYF sirketleri takip etmektedir.

ARAS yonteminde de Tablo 5'de yer alan standart karar matrisi kullaniimistir. Ardindan standart karar matrisinde yer
alan her bir kriter icerisinden maksimum degeri tasiyan deder o kriterin optimal degeri olarak segilmis ve Tablo 14'de
sunulmusgtur.

Tablo 14. Kriterlere iligkin Optimal Degerler

Sharpe Jensen Treynor Sortino
12.76283 0.255075 54.92215 24.88738

ikinci asama olarak normalize karar matrisi olugturulmus ve Tablo 15'de sunulmustur.
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Tablo 15. Normalize Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino

AAJ 0.013767 0.009034 0.026977 0.013161
AFH 0.015649 0.009779 0.028072 0.016514
AFJ 0.025528 0.001509 0.009855 0.022337
AFP 0.017911 0.009078 0.019935 0.017774
AIE 0.009742 0.015825 0.010177 0.010185
AJB 0.008104 0.023503 0.001179 0.007379
AJC 0.009915 0.014658 0.006332 0.009346
AJF 0.028788 0.0035 0.012217 0.042365
AJH 0.010849 0.022323 0.013081 0.011671
AJT 0.023818 0.002829 0.014132 0.017518
AJV 0.011074 0.014007 0.012028 0.010173
AJY 0.010526 0.021313 0.013826 0.011743
AJZ 0.009133 0.028007 0.020748 0.00888

ALJ 0.006008 0.025042 0.007649 0.005747
ANJ 0.009854 0.013788 0.022561 0.009699
AYJ 0.015273 0.006987 0.013906 0.015271
BEF 0.013767 0.012993 0.002002 0.014071
BEI 0.020142 0.009766 0.023702 0.017743
BEO 0.014524 0.011737 0.003676 0.01611

BNL 0.015367 0.008619 0.024401 0.01498

BNz 0.013969 0.005571 0.012823 0.012549
BPI 0.006113 0.027316 0.007886 0.005742
BPJ 0.009994 0.012425 0.012254 0.009599
BPN 0.007029 0.017484 0.002893 0.006832
BPO 0.010985 0.014878 0.016249 0.012607
BPR 0.023478 0.001087 0.009797 0.021811
BPS 0.008481 0.021958 0.020893 0.008061
CFE 0.015706 0.010889 0.016721 0.016082
CHA 0.0117 0.01869 0.010301 0.010674
CHC 0.028499 0.002456 0.010805 0.02447

CHD 0.009007 0.028951 0.00261 0.008432
CHG 0.007623 0.033914 0.01133 0.007028
CHI 0.010281 0.022001 0.004658 0.009843
CHO 0.008916 0.026531 0.017336 0.008078
CHU 0.014368 0.011258 0.004864 0.013522
FGF 0.014023 0.006006 0.021511 0.013939
FGH 0.015236 0.008994 0.017279 0.015571
FIG 0.010691 0.010234 0.021671 0.010867
FIH 0.007162 0.010779 0.01081 0.007393
FIU 0.007717 0.019614 0.009856 0.007099
FIV 0.009073 0.010407 0.003578 0.008415
GCK 0.017438 0.006226 0.01213 0.018158
GCS 0.01536 0.008905 0.019121 0.014676
GHJ 0.005793 0.026794 0.008465 0.00547

GHM 0.007297 0.019176 0.014338 0.00673

GHN 0.010009 0.012568 0.002121 0.008856
GHP 0.023267 0.001944 0.010005 0.034628
GHT 0.011892 0.00575 0.01891 0.009664
GHU 0.008394 0.02358 0.002032 0.007642
GHV 0.014368 0.004693 0.01361 0.009558
GHY 0.009686 0.017932 0.017999 0.008831
GHz 0.021923 0.001748 0.009468 0.018959
HEC 0.01381 0.008662 0.024324 0.013003
HEI 0.016296 0.006807 0.014072 0.01566

KET 0.011738 0.012491 0.016376 0.012351
KEZ 0.009153 0.015931 0.02868 0.009248
KOA 0.013421 0.008536 0.021118 0.013271
KOS 0.016468 0.006787 0.01371 0.017011
KTZ 0.019131 0.009476 0.012688 0.019052
MHI 0.018834 0.005125 0.012445 0.019601
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[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Tablo 15. (Devami)

MHM 0.029835 0.001306 0.009678 0.043761
MHN 0.008795 0.006947 0.010059 0.008598
MHO 0.005153 0.018637 0.010414 0.005354
MHR 0.005135 0.023503 0.006538 0.004757
MHU 0.006632 0.011404 0.004775 0.006374
MHZ 0.01405 0.007891 0.018607 0.015481
VEO 0.007658 0.018039 0.013543 0.007313
VEV 0.008282 0.012737 0.017412 0.007619
VGF 0.006093 0.023035 0.00312 0.005414
VGG 0.010158 0.007329 0.013594 0.010628
VGH 0.008851 0.013734 0.014325 0.008632
VGK 0.01696 0.004833 0.010919 0.019874
VGZ 0.013243 0.007057 0.015355 0.013682
VWA 0.00613 0.024504 0.006898 0.00577

VVE 0.009862 0.012983 0.019775 0.008988
VVM 0.029829 0.00119 0.009445 0.024952

Normalize karar matrisi olusturulurken her bir kritere ait alternatif degeri, o kriter degerlerinin toplamina béllinmisttir. Bu
sureci takiben agirliklandinimig standart karar matrisinin olugturulmasina gegilmistir.

Tablo 16. Agirliklandiriimig Standart Karar Matrisi

Alternatif Sharpe Jensen Treynor Sortino

AAJ 0.002438 0.003076 0.006692 0.003084
AFH 0.002771 0.003329 0.006964 0.00387

AFJ 0.004521 0.000514 0.002445 0.005235
AFP 0.003172 0.003091 0.004945 0.004166
AIE 0.001725 0.005388 0.002524 0.002387
AJB 0.001435 0.008002 0.000293 0.001729
AJC 0.001756 0.004991 0.001571 0.00219

AJF 0.005098 0.001192 0.003031 0.009929
AJH 0.001921 0.0076 0.003245 0.002735
AJT 0.004218 0.000963 0.003505 0.004106
AV 0.001961 0.004769 0.002984 0.002384
AJY 0.001864 0.007256 0.00343 0.002752
AJZ 0.001617 0.009536 0.005147 0.002081
ALJ 0.001064 0.008526 0.001897 0.001347
ANJ 0.001745 0.004694 0.005597 0.002273
AYJ 0.002705 0.002379 0.00345 0.003579
BEF 0.002438 0.004424 0.000497 0.003298
BEI 0.003567 0.003325 0.00588 0.004159
BEO 0.002572 0.003996 0.000912 0.003776
BNL 0.002721 0.002934 0.006053 0.003511
BNZ 0.002474 0.001897 0.003181 0.002941
BPI 0.001083 0.0093 0.001956 0.001346
BPJ 0.00177 0.00423 0.00304 0.00225

BPN 0.001245 0.005953 0.000718 0.001601
BPO 0.001945 0.005065 0.004031 0.002955
BPR 0.004158 0.00037 0.00243 0.005112
BPS 0.001502 0.007476 0.005183 0.001889
CFE 0.002781 0.003707 0.004148 0.003769
CHA 0.002072 0.006364 0.002555 0.002502
CHC 0.005047 0.000836 0.00268 0.005735
CHD 0.001595 0.009857 0.000647 0.001976
CHG 0.00135 0.011547 0.002811 0.001647
CHI 0.001821 0.007491 0.001155 0.002307
CHO 0.001579 0.009033 0.0043 0.001893
CHU 0.002544 0.003833 0.001207 0.003169
FGF 0.002483 0.002045 0.005336 0.003267
FGH 0.002698 0.003062 0.004286 0.00365

FIG 0.001893 0.003485 0.005376 0.002547
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[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Tablo 16. (Devami)

FIH 0.001268 0.00367 0.002682 0.001733
FIU 0.001367 0.006678 0.002445 0.001664
FIV 0.001607 0.003543 0.000888 0.001972
GCK 0.003088 0.00212 0.003009 0.004256
GCS 0.00272 0.003032 0.004743 0.00344

GHJ 0.001026 0.009123 0.0021 0.001282
GHM 0.001292 0.006529 0.003557 0.001577
GHN 0.001773 0.004279 0.000526 0.002076
GHP 0.00412 0.000662 0.002482 0.008116
GHT 0.002106 0.001958 0.004691 0.002265
GHU 0.001487 0.008028 0.000504 0.001791
GHV 0.002545 0.001598 0.003376 0.00224

GHY 0.001715 0.006106 0.004465 0.00207

GHz 0.003882 0.000595 0.002349 0.004443
HEC 0.002446 0.002949 0.006034 0.003047
HEI 0.002886 0.002318 0.003491 0.00367

KET 0.002079 0.004253 0.004062 0.002895
KEZ 0.001621 0.005424 0.007114 0.002167
KOA 0.002377 0.002906 0.005239 0.00311

KOS 0.002916 0.002311 0.003401 0.003987
KTZ 0.003388 0.003226 0.003147 0.004465
MHI 0.003335 0.001745 0.003087 0.004594
MHM 0.005284 0.000445 0.002401 0.010256
MHN 0.001558 0.002365 0.002495 0.002015
MHO 0.000913 0.006345 0.002583 0.001255
MHR 0.000909 0.008002 0.001622 0.001115
MHU 0.001174 0.003883 0.001185 0.001494
MHZ 0.002488 0.002687 0.004616 0.003628
VEO 0.001356 0.006142 0.003359 0.001714
VEV 0.001467 0.004337 0.004319 0.001786
VGF 0.001079 0.007843 0.000774 0.001269
VGG 0.001799 0.002495 0.003372 0.002491
VGH 0.001568 0.004676 0.003554 0.002023
VGK 0.003004 0.001645 0.002709 0.004658
VGZ 0.002345 0.002403 0.003809 0.003207
VWA 0.001086 0.008343 0.001711 0.001352
VWE 0.001746 0.00442 0.004906 0.002106
VWM 0.005283 0.000405 0.002343 0.005848

Agirliklandirilmis standart karar matrisi, her bir kriterin normalize alternatif degerinin o kritere ait agirlik degeri ile
carpilmasi sonucu elde edilmistir. Agirliklandirma igleminin ardindan her bir alternatife ait hesaplanan S; ve K; degerleri
ve bu degerler dogrultusunda performans siralamalari Tablo 17°de sunulmustur.

Tablo 17. ARAS Sonuglari ve Siralamalan

Alt. Ki Si Sira. Alt. Ki Si Sira.
AJF 0.019249816 0.562842022 1 MHI 0.012761466 0.373130293 40
CHG 0.018385581 0.537572794 2 AFJ 0.012714265 0.371750187 41
AJZ 0.018381255 0.537446304 3 KOS 0.012615219 0.368854183 42
MHM 0.017354381 0.507421721 4 VEO 0.012571246 0.367568481 43
CHO 0.016934732 0.495151695 5 VWA 0.012491907 0.365248705 44
BEI 0.01693012 0.495016839 6 GCK 0.012472737 0.364688179 45
AFH 0.016805818 0.491382376 7 HEI 0.012364716 0.361529788 46
KEZ 0.016326753 0.477375101 8 FIU 0.012153284 0.355347758 47
BPS 0.01604978 0.469276737 9 AYJ 0.012112209 0.354146777 48
AJH 0.015502042 0.453261496 10 AJV 0.012097816 0.353725936 49
GHP 0.015380226 0.449699752 11 BPR 0.012070027 0.352913419 50
AFP 0.015373414 0.449500581 12 VWU 0.012046788 0.352233929 51
AJY 0.015302485 0.447426703 13 AIE 0.012024804 0.35159116 52
AAJ 0.015290439 0.447074498 14 VGK 0.012015544 0.351320403 53
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[ GUSBID ] Giimiighane Universitesi Sosyal Bilimler Dergisi, Yil: 2025/ Cilt: 16/ Say: 1

Tablo 17. (Devami)

BNL 0.015219582 0.4450027 15 VEV 0.01190838 0.348187052 54
HEC 0.014476126 0.423264919 16 VGH 0.011820393 0.345614418 55
CFE 0.014405914 0.421212019 17 GHU 0.011809882 0.345307079 56
GHY 0.014355541 0.419739173 18 VGZ 0.011763438 0.343949114 57
ANJ 0.014309183 0.418383715 19 MHR  0.011648305 0.340582748 58
CHC 0.014298904 0.418083162 20 AJB 0.011459312 0.335056835 59
KTZ 0.014227202 0.415986693 21 BPJ 0.011289637 0.330095741 60
CHD 0.014075851 0.41156135 22 GHz 0.01126978 0.32951515 61
BPO 0.013996435 0.409239325 23 BEO 0.011255628 0.329101349 62
GCS 0.013934862 0.407438992 24 MHO  0.011096229 0.324440715 63
VVM 0.013878631 0.405794866 25 GHT 0.011019689 0.322202757 64
FGH 0.013696399 0.400466622 26 VGF 0.010964598 0.320591976 65
BPI 0.013684943 0.400131664 27 CHU 0.010753374 0.314416041 66
KOA 0.013631971 0.398582833 28 BEF 0.010656431 0.311581525 67
GHJ 0.013530266 0.395609096 29 AJC 0.010507882 0.307238119 68
CHA 0.013492533 0.394505822 30 BNZ 0.010492651 0.306792795 69
MHZ 0.013418774 0.392349188 31 VGG 0.01015744 0.296991618 70
FIG 0.013300494 0.388890825 32 FIV 0.009758603 0.285330097 4l
KET 0.013288548 0.388541554 33 BPN 0.009516495 0.278251129 72
VWE 0.013178867 0.385334601 34 FIH 0.009352843 0.273466141 73
FGF 0.013131605 0.383952716 35 GHN 0.008653333 0.253013301 74
GHM 0.012954884 0.378785594 36 MHN 0.008433227 0.246577655 75
ALJ 0.012834588 0.375268283 37 GHV 0.008009758 0.23419592 76
AJT 0.012792284 0.374031356 38 MHU 0.00773574 0.226183943 77
CHI 0.012773694 0.37348785 39

ARAS sonuglarina gére, 2019-2022 yillari arasi ortalama performans siralamasinda ilk sirada AJF kodlu Anadolu Hayat
Em. OKS Stand. EYF Sirketi gelmektedir. ikinci sirada CHG kodlu QNB Saglik Hay. Sigorta ve Em. OKS Agr. Deg. EYF
sirketi yer alirken Uglincl sirada ise AJZ kodlu Axa Hayat ve Em. OKS Agr. Katilim Deg. EYF Sirketi bulunmaktadir. Her
iki yontemle de sonuglar elde edildikten sonra bu sonuglari karsilastirabilmek igin Tablo 18 olusturulmustur.

Tablo 18. TOPSIS ve ARAS Sonuglarinin Karsilastiriimasi

TOPSIS ARAS
Alternatif Siralama Alternatif Siralama
AJZ 1 AJF 1
CHG 2 CHG 2
CHO 3 AJZ 3
AJF 4 MHM 4
MHM 5 CHO 5
BPS 6 BEI 6
CHD 7 AFH 7
KEZ 8 KEZ 8
AJH 9 BPS 9
BPI 10 AJH 10
AJY 11 GHP 11
AFH 12 AFP 12
GHJ 13 AJY 13
BEI 14 AAJ 14
ALJ 15 BNL 15
VVA 16 HEC 16
GHP 17 CFE 17
GHY 18 GHY 18
AAJ 19 ANJ 19
CHI 20 CHC 20
BNL 21 KTZ 21
ANJ 22 CHD 22
GHU 23 BPO 23
MHR 24 GCS 24
AFP 25 VVM 25
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Tablo 18. (Devami)

AJB 26 FGH 26
GHM 27 BPI 27
CHA 28 KOA 28
HEC 29 GHJ 29
BPO 30 CHA 30
VGF 31 MHZ 31
FIU 32 FIG 32
VEO 33 KET 33
CFE 34 VWE 34
CHC 35 FGF 35
VWE 36 GHM 36
VWM 37 ALJ 37
FIG 38 AJT 38
KTZ 39 CHI 39
GCS 40 MHI 40
KOA 41 AFJ 41
KET 42 KOS 42
MHO 43 VEO 43
FGH 44 WA 44
MHZ 45 GCK 45
FGF 46 HEI 46
VWU 47 FIU 47
AIE 48 AYJ 48
VEV 49 AWV 49
AFJ 50 BPR 50
VGH 51 WU 51
AV 52 AIE 52
AJT 53 VGK 53
MHI 54 VEV 54
BPR 56 VGH 55
KOS 56 GHU 56
BPN 57 VGZ 57
GCK 58 MHR 58
HEI 59 AJB 59
BPJ 60 BPJ 60
VGK 61 GHzZ 61
AYJ 62 BEO 62
AJC 63 MHO 63
BEO 64 GHT 64
VGZ 65 VGF 65
BEF 66 CHU 66
GHT 67 BEF 67
GHz 68 AJC 68
CHU 69 BNZ 69
VGG 70 VGG 70
BNZ 7 FIH 7
FIH 72 BPN 72
GHN 73 GHV 73
GHV 74 GHN 74
MHU 75 MHN 75
FIV 76 FIV 76
MHN 77 MHU 77

iki yontemin sonuglari birlikte incelendiginde TOPSIS ve ARAS ile hesaplanan performans siralamalarinin birbirlerine
yakin ve tutarli olduklari gérilmektedir. AJZ, CHG, CHO, AJF ve MHM kodlu sirketler her iki yontemde de performans
siralamalarinda en ustte yer alirken, MHN, FIV, MHU, GHV ve GHN kodlu sirketlerin son siralarda yer aldiklari tespit
edilmistir. Elde edilen sonuglara gore, CKKV yontemlerinden TOPSIS ve ARAS'In bir arada kullanilarak tutarli sonuglar
elde edilebilecegi sdylenebilmektedir.
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Sonug ve Degerlendirme

BES sayesinde calisanlar, elde ettikleri kazanglarinin bir kismindan feragat ederek emeklilik donemlerinde ek bir getiriye
erisebilmektedirler. Hem vazgecilen bu getiriler hem de devlet tarafindan sunulan katki paylari profesyonel fonlarda
degerlendirilerek bir yandan piyasanin ihtiya¢ duydugu fonlari saglamakta bir yandan da biyiyerek ileride rahat bir
yasami desteklemektedir. BES gdndilli katiimin yani sira, ¢alisanlarin rizasina bagvurulmaksizin sisteme dahil edildikleri
otomatik katiimi da igermektedir. OKS bu nedenle bir noktada tikanan ve istenilen buyikluge ulasamayan BES igin bir
cikis kapisi vazifesi gormustr.

Bu calismada belirli kriterler nezdinde 2019-2022 yillari arasinda varligini sirdiirmis olan 77 OKS katilim fonunun
performansi arastiriimistir. Bilindigi Gizere herhangi bir yatirim alternatifinin performansi yalnizca getiri ile 6lgilemeyecek
kadar karmasiktir. Bu noktada farkli performans gostergeleri arasindan en etkili olanlarinin segilmesi, bu kriterlerin
agirhiklarina gore siniflandirimasi ve en nihayetinde dogru yatirim alternatifinin segilmesi gok kriterli karar verme
problemine dénlsmektedir. Bu gercevede, bu arastirmada ele alinan fonlarin performansi CKKV yodntemlerinden
TOPSIS ve ARAS kullanilarak incelenmistir. Fon performans de@erlendirme kriterleri olarak literatlrde siklikla tercih
edilen Sharpe, Treynor, Sortino ve Jensen oranlarindan faydalanilmistir. Kriter agirliklarinin belilenmesinde ise Entropi
y6ntemine basvurulmustur. Ayrica ele alinan periyotta her bir yil igin alternatiflerin performanslari ayri ayri incelenmemis,
bunun yerine bu 4 yillik periyotta fonlarin ortalama performanslari ortaya konulmustur.

Entropi sonuglarina gore en yliksek agirlia sahip kriter Jensen oranidir (0.34). Treynor ve Sortino kriterlerinin agirliklar
birbirlerine oldukga yakinken, Sharpe oraninin ise en diisik agirliga sahip oldugu tespit edilmistir. TOPSIS ve ARAS
yéntemlerinden elde edilen skorlar dikkate alindiginda AJZ, CHG, CHO, AJF ve MHM kodlu fonlarin 4 yillik ortalama
performanslarinin ilk siralarda yer aldi§ gérilmektedir. incelenen dénemin pandemi ve sonrasi dénem oldugu dikkate
alindiginda ileride yapilacak caligmalarda bu fonlarin iceriklerinin detayl olarak arastiriimasi performans siralamasinda
neden ust siralarda bulunduklarina dair 6nemli bilgiler sunacaktir. Bu ¢alismada elde edilen sonuglar, OKS'de yer alan
katilimcilara finansal performans acisindan tercih edebilecekleri sirketler hususunda yardimei olmaktadir. Ote yandan
fon sirketleri ve yoneticilerine de kendi fonlarinin performansini gérmek ve gerekli adimlari atabilmek adina ipuclari
sunmaktadir.

Yukarida da deginildigi Gzere bu galisma Covid-19 pandemisi ve sonrasi sirece odaklanmigtir. Calismada daha geriye
gidilememesinin nedeni gecmis yillarda fon sayilarinda ciddi dustsler olmasidir. Bu nedenle bu ¢alismanin baslica
kisitlarindan biri olan sure faktorU ilerleyen yillarda yapilacak daha uzun vadeli veriye dayali ¢alismalarla asilabilecektir.

Ayrica bu arastirmada yalnizca OKS fonlarinin performansina odaklaniimigtir. OKS fonlariyla Gontlld BES fonlarinin
performanslarini géreli olarak kiyaslayacak baska calismalar her iki sistemin finansal performans farkliliklari hakkinda
onemli bulgular sunacaktir. Bu sayede OKS katilimcilarinin bu sistemde neden ¢ok daha kisa streli kaldiklari sorusuna
cevap verilebilecektir.
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Extended Abstract
Aim and Scope

Through the Private Pension System, individuals are entitled to a return in addition to their standard pension returns
(Pension Monitoring Center, 2023). The PPS, which was first launched in Turkey in 2003, has realized rapid growth
since 2013 with the provision of a 25% state contribution (Akin, 2016: 2). The PPS can be voluntary, compulsory or a
combination of both (Can and Eyidiker, 2019: 627). Compulsory applications are often referred to as the Automatic
Enrollment System (AES). As of the beginning of 2017, with the Individual Pension Savings and Investment System Law
that entered into force, the AES started to be implemented in Turkey. The AES, which was first implemented in the US,
has contributed greatly to the development of pension systems in many developed countries for many years and
accelerated the development process (Akgiray et al., 2016).

From the investors’point of view, the PPS offers the opportunity to realize the value of savings that can be set aside
during working life in the long term and gain income after retirement (Akpinar, 2007: 75). All investors expect maximum
return and minimum risk from their savings. This expectation is only possible with a well-diversified portfolio. However,
not all investors may have sufficient financial knowledge or experience to create such a portfolio (Dagli, Bank and Er,
2008: 85).

In the literature review, although there are studies examining the performance of pension investment companies and
funds in Turkey, there is no performance research specific to automatic enrollment funds. Therefore, this study
examines the financial performance of automatic enrollment funds in Turkey. As a result of this study, fund managers will
be able to evaluate their performance and at the same time the participants who continue to participate in the AES will
shed light on the selection of the right funds for

In line with these objectives, this study analyzes the performance of the AES funds registered on the Private Pension
Fund Purchase Platform (BEFAS) between 2019 and 2022. During the relevant period, 91 AES participation funds were
found, 14 of these funds were found to have missing or inaccurate criteria data, and the analysis was conducted on 77
funds. Instead of calculating performance for each year individually, the average of the data for the period analyzed was
found and the average performances for these 4 years were calculated.

Methods

The performance of mutual funds is not based on a single indicator; on the contrary, there are many criteria to be used in
calculating fund performance. Therefore, the determination of the fund with the optimum financial performance becomes
a Multi-Criteria Decision Making problem. In general, MCDM methods allow for a ranking and selection between options
by considering different criteria in the decision-making process (Geng et al., 2015: 53). Taking this into account, the
performance of the funds studied was calculated by using TOPSIS and ARAS, which are two of the MCDM methods.
The weights of the performance criteria were determined with the use of Entropy. The criterias to be taken into
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consideration in the calculation of fund performances were determined as a result of the literature review. These are
Sharpe, Treynor, Sortino and Jensen ratios.

Findings

According to TOPSIS results, AJZ ranks first in the average performance ranking between 2019-2022. This company is
followed by companies coded CHG and CHO, respectively. According to the ARAS results, the company coded AJF
ranks first in the average performance ranking between 2019-2022. CHG ranks second and AJZ ranks third.

When the two methods are analyzed together, it is observed that the performance rankings calculated by TOPSIS and
ARAS are quite similar and consistent with each other. While AJZ, CHG, CHO, AJF and MHM coded companies are at
the top of the performance rankings in both methods, MHN, FIV, MHU, GHV and GHN coded companies are at the
bottom. According to the findings, it can be stated that consistent results can be obtained by using TOPSIS and ARAS
together.

Conclusion

According to the Entropy results, the criterion with the highest weight is the Jensen ratio (0.34). The weights of Treynor
and Sortino criteria are very close to each other, while Sharpe ratio has the lowest weight. Considering the scores
obtained from TOPSIS and ARAS methods, it is clear that the 4-year average performance of the funds coded AJZ,
CHG, CHO, AJF and MHM ranks first. Considering that the analyzed period is the pandemic and the post-pandemic
phase, a detailed investigation of the contents of these funds in future studies will provide important information on why
they are at the top of the performance rankings. The outcomes of this study help the participants in the AES to choose
the companies they may prefer in terms of financial performance. On the other hand, it also provides clues for fund
companies and managers to see the performance of their own funds and take necessary steps.

As mentioned above, this study focuses on the Covid-19 pandemic and its aftermath. The reason for not dating back
further in the study is that there were serious declines in the number of funds in the previous years. Therefore, the
duration factor, which is one of the main limitations of this study, will be overcome with longer-term data-based studies to
be conducted in the future.

In addition, this study focuses only on the performance of AES funds. Further studies comparing the relative
performance of AES and voluntary PPS funds will provide important findings on the differences in the financial
performance of both systems. In this way, the question of why AES participants stay in the system for a much shorter
period of time can be answered.
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